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Abstract
The continued development of quiet engines is now 
giving rise to situations where airframe noise is 
comparable with engine noise at approach.  The 
landing gear is a major contributor to airframe noise, 
and this paper outlines development and testing of a 
semi-empirical noise model for predicting the benefit 
of noise control fairings. The model is based on non-
dimensional source spectra derived from a data base 
of full-scale tests on A320 landing gear installed in 
the DNW wind tunnel and is used to predict the noise 
reduction potential of a variety of fairings installed on 
the main and noise gears from an A340 aircraft . The 
model is found to give good agreement with data and 
this gives confidence that it may be used as an 
engineering tool to optimise fairing design.  The 
paper also discusses the way in which the model can 
provide a framework for incorporating CFD data in 
the design process and also number of factors which 
complicate the comparison of noise data from wind 
tunnel and flyover tests.
1. Introduction
Aircraft landing gears are geometrically very complex 
and although much progress is currently being made 1, 
Computational Aeroacoustics methods are still some 
way from being sufficiently developed and rapid to 
provide the engineering design guidance which is 
needed to optimise noise control treatment.  As a 
result it is necessary to resort to the semi-empirical 
modelling methods of this paper. The model 
described here was first developed by ISVR and 
British Aerospace and published in 1998 2, but has 
been further developed and tested as part of the EC 
funded RAIN (Reduction of Airframe and Installation 
Noise) project.3
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2. Outline of the noise model
The experimental data used in the development of the 
model were obtained by Dobrzynski and Buchholz 
using an A320 landing gear installed in the DNW 
wind tunnel.4  The data were supplied with 
corrections already applied for wind tunnel effects 
such as the shear layer, background noise, convective 
amplification and geometrical factors such as the 
orientation of the gear leg relative to the flow and the 
microphone array.  The correction for shear layer, due 
to Amiet, was probably the most difficult to determine 
accurately since there is an assumption that the noise 
arises from a point source.5  The tests comprised 21 
build configurations including tests on two wheel and 
four wheel gear together with a number of partial 
fairings, and with a range of flow speeds from 40 m/s 
to 78 m/s for each build.  The data provided an 
excellent basis for an empirical noise model as the 
large fairings completely removed particular noise 
sources whereas more recent tests have worked with 
more practical fairings.   
Noise data were recorded using an array of far-field 
microphones covering a range of polar angles from 
65° to 135°, and a range of azimuthal angles from -
20° to +22°.  Some source location techniques were 
also applied.
In order to use the data for noise source modelling it 
was non-dimensionalised on the basis of known 
scaling laws to reveal the underlying source 
characteristics.  The frequency, f,  was converted to a 
non-dimensional Strouhal number, S = f D / U, using 
the actual free flow velocity, U, for each test and a 
standard dimension of D = 1 metre, which roughly 
corresponds to a typical wheel diameter.
The source data were further smoothed by collapsing 
data obtained at a range of flow speeds using a U6 law 
and taking the median value at each Strouhal number.  
This had the effect of eliminating tones, and gave a 
set of characteristic curves from which the effect of 
flow velocity and tones had been removed, but which 
retained the effect of polar and azimuthal directivity.  
The basis of the noise model was to use a number of 
empirical constants to fit standard source 
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